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(54) MULTIMEDIA INFORMATION RECORDING DEVICE AND METHOD FOR RECORDING 
^ ^ MULTIMEDIA INFORMATION RLE ON RECORDING MEDIUM 



(57) In order to efficiently store multimedia inf onnna- 
tion (1 00) in a f ile storage area (111 ) on a recording me- 
dium (110). a mullBTiedia information recording appara- 
tus operates as follows: That is. a data body DB and 
control information (HD and FD) are generated from 
multimedia information supplied to the apparatus, and 
supplied to a file storage area writing part (106). In the 
file storage area writing part, these data are written in 
an empty cluster of a file storage area simultaneously 
and in parallel. At this lime, dummy data is stuffed in an 



empty area of each cluster where the data is written by 
a dummy data appending part (107). and deviation of 
the cluster head position and the head position of the 
data in the cluster is absorbed. Therefore, processing 
of data rewriting for eliminating this deviation is avoided. 
Further, information for linking a plurality of clusters 
where data are written Is created by a multimedia infor- 
mation file formation part (108), and the multimedia in- 
formation Is formed as a multimedia information file In 
the recording medium. 
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Description 
TechnicaJ Field 

[0001 1 The present invention relates to a multimedia 
infoimation recording apparatus and a method for re- 
cording a file of multimedia Infomnatfon such as Image 
Information in a recording medium, and more particular- 
ly. It relates to a multimedia information recording appa- 
ratus and a method In which efficiency of recording 
processing is improved. 

Background Art 

[0002] in general, a fHe recording apparatus utilizing 
a DOS (atibreviation of Disit Operating System) file sys- 
tem is known as an apparatus recording multimedia in- 
formation including infomiatlon of motion pictures and 
voices etc. This conventional fi|e recording apparatus is 
described with reference to Fig. 1 8 to Fig. 21 . 
[0003] In Fig. 1 8, the structure of a conventional mul- 
timedia infomiatlon recording apparatus is shown. 
[0004] A file for storing multimedia Infomnatlon gener- 
ally includes data (hereinafter referred to as a data body) 
of a body part of multimedia data and control information 
for controlling the data body. The data body may be raw 
data of a voce and a motion picture, or may be data 
previously coded by a coding technique such as MPEG 
(abbreviation of Motion Pteture Experts Group), for ex- 
ample. 

[0005] As to the file where the corresponding multi- 
media infomnation is stored, the control information in- 
cludes information such as a Rle ID for identifying the 
file, the size of the file, the system of coding applied to 
the file etc., and information (hereinafter refenred to as 
index infomnation) for accessing the data body at ran- 
dom etc. The control information is arranged on the 
head part of the file, i.e., the front position (hereinafter 
refen^ed to as a header position) of the data body, the 
rear part of the file, i.e., the rear position (hereinafter 
referred to as a footer position) of the data body, or the 
Intemiedlate position of the file etc. 
[0006] At this point, a case where control infomiation 
is arranged on the header position and the footer posi- 
tion Is Illustrated, and the control Infomiatlon anBnged 
on the respective positions is referred to as header con- 
trol Information HD and footer control infomiation FD. 
Further, the overall file is refenred to as a multimedia in- 
formation file. In ASF (abbreviation of Advanced 
Streaming Fomiat), for example, the Infonnatlon such 
as the file ID, the size, the applied coding system etc. 
as to the multimedia information file is included in the 
header control infomiation HD, and the Index informa- 
tion is included in the footer control information FD. ASF 
is described in detail in Advanced Streaming Format 
(ASF) Specification (February 26, 1998 Public Specifi- 
cation Version 1 .Q/Mk;rosoft Corporation). 
[0007] Referring to Fig. 1 8, the multimedia Informa- 



tion recording apparatus includes a multimedia informa- 
tion input control part 1 01 Inputting multimedia Informa- 
tion 100 obtained by photographing and coding 
processing etc. from an uniilustrated front stage part and 
5 outputting the same to each part of a rear stage, as well 
as a header control infomnation generation part 102, a 
data body generation part 103 and a footer control In- 
forniation generation part 1 04 generating and outputting 
the header control information HD, the data body DB 
10 andthefootercontrolintoniiatlon FD respectively on the 
basis of the multimedia infonnatlon 100 input from the 
multimedia infomnation input control p^ 101 . The mul- 
timedia Infomnation recording apparatus further in- 
cludes respective ones of a header temporary storage 
IS area writing part 301 , a data temporary storage area 
writing part 302 and a footer temporary storage area 
writing part 303 for inputting and temporarily storing out- 
put results from the respective ones of the header con- 
trol information generation part 1 02, the data body gen- 
20 eration part 103 and the footer control information gen- 
eration part 104, a file storage area writing part 304 for 
writing all data in a recording medium (not shown) at a 
point of time when processing of generation and storage 
of all data terminates in the header control information 
25 generation part 102tothefootertemporarystoragearea 
writing part 303, a muttimedia information tile formation 
part 1 08 accepting and processing results of processing 
of the file storage area writing part 304 and a cluster 
management part 105 managing a write destination of 
30 data on the recording medium by the file storage area 
writing part 304. 

[OOOB] At this point, the file is managed every cluster 
which is a used unit of a storage area on the recording 
medium with a table referred to as an FAT (abbrevlatton 
35 of File Allocation Table) where management infonfnation 
is stored In the DOS file system or the like. Each cluster 
may be formed by a plurality of sectors, for managing 
the file in units of sectors. 

[0009] The FAT is recorded on the recording medium 
■♦0 along with the multimedia infomnation file. In the FAT, 
infomnatton for specifying at least one cluster where data 
fomning the corresponding multimedia information file is 
stored is stored according to the sequence for forming 
the file. Therefore, arrangement of a plurality of clusters 
45 where the data of the multimedia Infonnatlon file are 
stored on the recording medium may be physically con- 
tinuous arrangement, or may be random arrangement. 
[001 0] The cluster management part 1 05 manages a 
cluster (hereinafter referred to as an empty cluster) area 
50 of the recording medium not written with effective data 
but in a state capable of vimting new data, the so-called 
empty state. After termination of writing of data in the 
recording medium by the file storage area writing part 
304, the multimedia information file fomiation part 108 
55 appends information specific to the file system etc. to a 
series of data stored on the recording medium and com- 
pletes the fornial requirements as the file, while perform- 
ing generation and updating of the FAT in a file genera- 
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[001 11 The file storage area writing part 304 monitors 
the state of a cluster where data is currently written, and 
when detecting that data is fully written in the cluster and 
the writing tenninates. it posts this purport to the cluster 
management part 1 05 and supplies position information 
Indicating the position of the cluster where the writing 
temiinates in the recording medium to the multimedia 
infomiation file formation part 108. At this point, the in- 
f omiation Indicating the position of the cluster in the re- 
cording medium is referred to as cluster position infor- 
mation. 

[00121 When receiving the aforementioned notice 
from the file storage area writing part 304. the cluster 
management part 105 returns cluster position Informa- 
tion of an empty cluster where data must be subse- 
quently written to the file storage area writing part 304. 
On the other hand, the multimedia information file for- 
mation part 108 updates the contents of the FAT on the 
basis of the posiUon information of the cluster tenminat- 
ing the writing supplied from the file storage area writing 
part 304. At a point of time when all data are completely 
written In the recordirig medium, the file storage area 
writing part 304 posts the cluster position infomiation of 
a cluster where data has been finally written to the mul- 
timedia information file fomiation part 108. In response 
to this notice, the multimedia information file formaton 
part 108 completes the FAT and forms the multimedia 
Infomnation file. 

[00131 in Fig. 19A to Fig. 19E, states of respective 
storage areas during generation of data In the multime- 
dia information recording apparatus of Fig. 18 are typi- 
cally shown. By arrows A in Fig. 19A to Fig. 19C. posi- 
tions where data are cun-ently written in the respective 
storage areas are shown. In the multimedia infomiation 
recording apparatus in the aforementioned manner, the 
respective ones of the head control information HD, the 
data body DB and the footer control information FD are 
generated by the respective ones of the header control 
information generation part 102, the data body genera- 
tion part 103 and the footer control infomnation genera- 
tion part 1 04, and the respective ones of the Inf ormaUon 
are concun-ently written in respective ones of a header 
temporary storage area E1 (see Fig. 19A), a data tem- 
porary storage area E2 (see Fig. 1 9B) and a footer tem- 
porary storage area E3 (see Rg. 1 9C) on an unillustrat- 
ed buffer memory area by the header temporary storage 
area writing part 301 , the data temporary storage area 
writing part 304 and the footer temporary storage area 
writing part 303. At this point of time, no data are written 
In a data storage area E4 (see Fig. 19D) having a plu- 
rality of clusters C. which is a file storage area on the 
recording medium, and an FAT storage area E5 (see 
Fig. 19E). 

[0014] In Fig. 20Ato Fig. 20E. states of the respective 
storage areas in termination of generation of data in the 
multimedia information recording apparatus of Fig. 18 
are typically shown. In Rg. 21 A to Fig. 21 E. states of the 



respecUve storage areas in file formation in the multi- 
media Information recording apparatus of Rg. 18 are 
typically shown. When generation of the header control 
information HD, the data body DB and the footer control 
5 information FD tenninates In the multimedia information 
recoiling apparatus, the states of the respective stor- 
age areas become those of Rg. 20A to Rg. 20C. The 
header control infonnnation HD. the data body DB and 
the footer control infomiation FD written in the respec- 
10 dve temporary storage areas are recorded In the file 
storage area E4 on the recording medium (see Fig. 
21 D) At this time, an FAT 500 corresponding to the file 
storage area E4 is generated in the FAT storage area 
E5 on the recording medium. Thus, the multimedia in- 
(5 formation file Is formed on the recording medium. 

[001 5] In this case, the rearmost end part of the head- 
er conUol information HD and the head part of the data 
body DB are recorded In one cluster C4, and the rear- 
most end part of the data body DB and the head part of 
20 the footer control information FD are recorded in one 
cluster C5. as shown in Fig. 21 D. The respective ones 
of the clusters C4 and C5 include boundaries (hereinaf- 
ter simply referred to as boundaries) shown by arrows 
B where data of different types are adjacent. 
25 [0016] in the multimedia information recording appa- 
ratus Of Rg. 1 8, the sizes of the header control informa- 
tion HD, the data body DB and the footer control infor- 
mation FD are unidenUfied until generation of the re- 
spective ones temiinates. Therefore, write processing 
30 of twice of generating the respective data while tempo- 
rarily making the same stored In the respective ones of 
the temporary storage areas El to E3 different from the 
recording medium and writing each generated data in 
the file storage area E4 of the actual recording medium 
35 at a point of time when generation of the respective data 
is completed and the sizes of the respective data are 
defined has been performed. Thus, the conventional 
generation processing of the multimedia information file 
has been redundant processing. This enlarges loss re- 
40 lated to the processing particulaity when the size of each 
data enlarges. Therefore, it is desirable that each data 
is directly written In the file storage area E4 of the re- 
cording medium in the stage where the same is gener- 
is foOIT] While the multimedia information recording ap- 
paratus of Fig. 18 sets the temporary storage areas El 
to E3 to buffer memory areas different from areas on the 
recording medium, these temporary storage areas El 
to E3 may be provided on the recording medium de- 
50 pending on limitation of a hardware scale etc. In this 
case, processing such as movement and copying etc. 
of data on the recording medium takes place at a point 
of time when the multimedia Infomiation file is finally cre- 
ated. When a recording medium such as a flash mem- 
55 ory for example, slow in writing is utilized, therefore, the 
processing time extremely lengthens and It is not excel- 
lent in practicalness. When the cluster C4 or C5 includ- 
ing a boundary is present in the file storage area E4 as 



3 



EP1 118 998 A1 



shown in Fig. 21 A to Rg. 21 E, a process tor acquiring 
an access position (position of the boundary) in the mul- 
timedia infoimation file is required in edit processing of 
dividing the mulUmedia information file or mutually con- 
necting the same is required and hence the edit 
processing is complicated and not excellent in practical- 
ness. 

Disclosure of the Invention 

[0018] An object of the present invention is to provide 
a multBTiedia infomiation recording apparatus and a 
method capable of writing a multimedia infomiation file 
in a recording medium at a high speed and efficiently. 
[0019] Another object of the present Invention is to 
provide a mult»nedia information recording apparatus 
and a method capable of readily edit-processing a mul- 
timedia Infomiation file. 

[0020] According to one aspect of the present inven- 



in order to record a muilimedia information nie having a 
data body and control information for controlling the data 
body on a recording medium every specific area white 
dividing the same into a plurality of different multimedia 
5 information files on a prescn'bed position. The data body 
changing part and the control information generation 
part preferably further comprise a dummy data writing 
part The recording medium at least has a data area 
where the multimedia information file is recorded and a 
10 management information area where infomiation for 
managing the an-angement state of a record of the mul- 
timedia information Hie in the data area is recorded. In 
the data body changing part, contents recorded in a spe- 
cifc area corresponding to the specific position in the 
IS data body are duplicated, and contents obtained by du- 
plication are written in a specific area of the data area, 
which is in an empty state. At this time, dummy data Ss 
written with respect to, In two specific areas vrtiere Iden- 
tical contents are recorded by duplication, respective 



scribed position in the other specific area by the dummy 
data writing part. In the control infomiation generation 



amultimedlainfomiationrecordlngapparatuscom- 20 ones of a precedent area from the P/^j^rif^^P^^^ 
prises a file writing part and a link infomiation writing inonespecificareaandasubsequentareafromthe^re- 
part, in order to record a multimedia infomiation file hav- 
ing a data body and control information for controlling 

the data body on a recording medium every specific ar- ... ^. ^. . , .• ,1 «K»»ir,«>H 

ea having a specie size. Preferably, the aforemen- « respective ones of multimedia .nfornnabonf^esobtam^^ 

^ by division Is written Is generated. By the dummy data 

writing part, dummy data is written in the empty area in 
the specific area where the control infomiation is written. 
In the link Infomiation writing part, area link information 
30 for linking a plurality of specific areas where the data 
body and the control information are written, Including 
at least one specific area where data are written by the 
data body changing part and the control infomnation 
generation part, according to the sequence for forming 
?nto.^atiora7e wrtten in paral7eTin aMe^t one 35 the respective ones of the muilimedia Infomiation files 
obtained by division is created and wntten in the men- 



tioned multimedia Information recording apparatus fur- 
ther comprises a dummy data writing part wrrting dum- 
my data in an empty area in each of the specific area 
where data is written. The recording medium at least has 
a data area where the multimedia information file is re- 
corded and a management infonnnation area where In- 
formation for managing the state of arrangement of the 
multimedia information file recorded in the data area is 
recorded. In the file writing part, the data body and the 
control infomnation are written in p 
specific area of the data storage area, which is in an 
empty state capable of data writing. In the link infomia- 
tion writing part, area link infomnation for linking at least 
one specific area where the data body and the control 
information are written according to the sequence for 
fomiing the multimedia information file is created and 
written In the management infomnation area. 
[0021] When the data body and the control Informa- 
tion are directly written on the recording medium in units 
of specific areas, an empty area In each specific area 
where data is written is written with dummy data and 
rendered effective, and link information for linking alt 
specific areas subjected to data writing is created and 
recorded for fomiing the multimedia information file in 

the aforementioned multimedia Infomiation recording so specific areas as a result. When ^^"^^^^l^*"^ 
Ln^^tu. Therefore, redundant write processing of control infomnation is written are generated as to the re- 

spective ones of the multimedia information files ob- 
tained by division, the area link information for linking a 
plurality of specific areas where the data body and the 



agement infomnation area. The multimedia information 
recording apparatus is preferably so fomied that the 
control information generation part generates the con- 
trol information corresponding to the respective ones of 
ttie multimedia information files obtained by division in 
respectWe ones of a plurality of specific areas on the 
basis of the control infomiation of the multimedia infor- 
mation file before division. 

[0023] In the aforementioned multimedia information 
recording apparatus, the contents of the specific area of 
the position where division is specified are duplicated to 
another specific area, and dummy data are written in 
areas not effective in respective ones of obtained two 



apparatus. Therefore, redundant write processing 0 
multimedia information is omitted, and the mulUmedia 
Information file can be efflcientiy created and recorded 

on the recording medium. - - . ^ ^ ^ ^.j„j 

[0022] According to another aspect of the present in- 55 control infomiation are written is created and reco^de^ 
..iLn c r.„.rimPdi« infomiation recordina apparatus in order to fomi the respective ones of the multimedia 

infomiation files obtained by division. Therefore, devia- 
tion of the head positions of the specific areas and the 



vention, a multimedia infomiation recording apparati 
comprises a data body changing part, a control infomia- 
tion generation part and a link Information writing part. 
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head posiUons of Ihe data resulting from division is elim- 
inated by writing of itie dummy data, and the muitlnfiedia 
infomiation file can be readily divided. 
[0024] In the aforementioned multimedia information 
recording apparatus, at least one specific area where 
the control infoimation of the multimedia infomiaOon file 
before division has been recorded and at least one spe- 
cific area of the empty state in the data area are prefer- 
ably included In tfie plurality of specific areas where the 
control Information of the plurality of multimedia infor- 
mation files obtained by division is written. Therefore, 
the specific area where the control information of the 
multimedia inf omnation file before division has been re- 
corded is diverted to the specific areas where the control 
information for the plurality of mutttmedia Infomnatton 
files obtained by division, and the storage area can be 
effectively put to practical use. 
[0025] In the aforementioned mulUmedia Information 
recording apparatus, each of the plurality of specific ar- 
eas where the control information of the plurality of mul- 
timedia information files obtained by division is the spe- 
cific area of the empty state in the data area. Therefore, 
the contents of the specific area where the control infor- 
mation of the multimedia information file before division 
has been recorded are retained, and hence, also when 
cancellation of division processing is desired after file 
division, the control information of the multimedia infor- 
mation file before division can be obtained, and it is ex- 
cellent in practicalness. 

[0026] According to still another aspect of the present 
Invention, a multimedia Inf ORnation recording apparatus 
comprises a control infomiation generation part and a 
link information writing part, in order to record a plurality 
of multimedia Infonnnation files having data bodies and 
control infonnnation for controlling the data bodies on a 
recording medium every specific area while connecting 
the same into a single multimedia infomiation file. The 
control infomiation generation part preferably further 
comprises a dummy data writing part. The recording 
medium at least has a data area where the multimedia 
information files are recorded and a management infor- 
mation area where Information for managing the state 
of arrangement of the multimedia information files in the 
data area is recorded. The control information genera- 
tion part generates a specific area where control Infor- 
mation for the multimedia information file obtained by 
connection is written. The dummy data writing part 
writes dummy data in an empty area in the specific area 
where the control information is written. The link infor- 
mation writing part creates area link Information for link- 
ing at least one specific area where ttie data bodies of 
the plurality of multimedia information files are written 
and the specific area where the control information has 
been written by the control information generation part 
according to the sequence for fonning the multimedia 
information file obtained by connection and writes the 
same in the management information area. 
[0027] In the aforementioned multimedia Infomiation 



recording apparatus, an empty area of the multimedia 
Infoimation file obtained by connection Is written with 
dummy data and rendered effective, while control infor- 
mation for the multimedia information file obtained by 
5 connection and area link information for linking a plural- 
ity of specific areas for forming Uie file are created and 
recorded. Therefore, deviation of the head positions of 
ttie specific areas and the head positions of the data re- 
sulting from connection is eliminated by writing of the 
10 dummy data, and ttie multimedia infomfiation files can 
be readily connected. 

[0028] In Mie aforementioned multimedia information 
recording apparatus, the control infomnation generation 
part preferably has a changing part changing contents 
15 of a specific area where the control Information of an 
artjitrary multimedia Infomiation file of the plurality of 
multimedia infomiation files is written to the control in- 
formation forthe multimedia information file obtained by 
connection and a deletion part deleting partial contents 
zo of a specifte area where conU^ol Infomiation of anottier 
multimedia infomiation file Is written. Therefore, the spe- 
c'lfc area where the control infomnation of the artjitrary 
multimedia Information file before being connected has 
been recorded is diverted to the specific area where the 
25 control infomfiation for the multimedia infomfiation file 
obtained by connection is written, and the storage area 
can be effectively put into practteal use. 
[0029] In the aforementioned multimedia infomiation 
file recording apparatus, the control infomnation gener- 
30 ation part preferably has a writing part writing the control 
Infomiation for the multimedia Information file obtained 
by connection in the specific area of Uie empty state of 
ttie data area. Therefore, ttie contents of the specific ar- 
ea where the conti-ol Infonmation of each multimedia In- 
35 fomiation file before being connected are retained, and 
hence, also when cancellation of connection processing 
is desired after file connection, the control information 
of each multimedia infomiation file before being con- 
nected can be obtained, and it is excellent In practicaf- 
40 ness. 

[0030] According to a further aspect of Uie present in- 
vention, a multimedia Information recording method 
comprises a file writing step and a link infomiation writ- 
ing step, in order to record a multimedia information file 
45 having a data body and control infonmation for control- 
ling the data body on a recording medium every specific 
area having a specific size. The multimedia information 
recording method preferably further comprises a dum- 
my data writing step. The recording medium at least has 
so a data area where the multimedia Infomnation file Is re- 
corded and a management information area where In- 
formation for managing the state of arrangement of the 
multimedia infomnation file recorded in the data area is 
recortfed. In the file writing step, the data body and the 
55 control information are written in parallel in at least one 
specific area of ttie data area, which is in an empty state 
capable of data writing. In the dummy data writing step, 
dummy data Is written in an empty area In the specifk: 
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area where the data body and the control intormaOon 
are written. In the link Information writing step, area link 
infoimation lor linking at least one specific area where 
the data body and the control information are written ac- 
cording to the sequence for fonming the multimedia in- 
formation file is created and written in the management 
Information area. 

[0031] In the aforementioned multimedia intormaBon 
recording method, an empty area in each specific area 
where data Is written Is written with durreny data and 
rendered effective when the data body and the control 
infomiation are directly written on the recording medium 
in units of specific areas, and link Information for linking 
all specific areas subjected to data writing is created and 
recorded In orderto form the multimedia intonnnation file. 
Therefore, redundant write processing of multimedia in- 
formation is omitted, and the multimedia information file 
can be efficiently created and recorded on the recording 
medium. 

[0032] According to a further aspect of the present In- 
vention, a multimedia information recording method 
comprises a data body changing step, a control infor- 
• a link Infomiation writing 



lained by division is created and written in the manage- 
ment Inf ontnation area. 

[0033] In the aforementioned multimedia infonmatton 
recording method, contents of the specifte area of the 
position where division is specif ied are duplicated to an- 
other specific area, and dummy data are written in areas 
not effective In the respective ones of two obtained spe- 
cific areas as a result. When the specific areas virtiere 
the control information is written are generated as to the 
I respective ones of the multimedia Infonnatton files ob- 
tained by division, the area link infomnation for linking 
the plurality of specific areas where the data body and 
the control infonnation are written Is created and record- 
ed. In order to form the respective ones of the multime- 
5 dia information files obtained by dMston. Therefore, de- 
viation of the head positions of the specific areas and 
the head positions of the data resulting from division is 
eliminated by writing of the dummy data, and the multi- 
media Informatton file can be readily divided. 
0 [0034] According to a further aspect of the present in- 
vention, a multimedia Information recording method 
comprises a control information generation step and a 
link Information writing step, in order to record a plurality 
of multimedia infomnation files having data bodies and 



recording medium every specific area while connecting 
the same into a single multimedia information file. The 
control infomiation generation step preferably further 



mation generation step and 

step, in orderto record a multimedia infomiation file hav- , . „• »u ^«4= «n = 

ing a data body and control infomiation for controlling 25 control infomiation for control ing the data bocheson a 

iiiy d uciu> L/uvjy o „„,n„ _ii~<..««Hii.mouoru<!nor!ifir!nrefl while connectlna 

the data body on a recording medium every specific ar- 
ea while dividing the same into a plurality of different 

mulUmedIa infomiation files on a prescribed position. - - _ rornrriina 

Thedatabodychanglngstepandthecontrollnfomnatlon comprises a dummy data wntlng ^J^P" 

nrM^^bh, further comorise a dummy 30 medium at least has a data area where the multimedia 
Infomiation files are recorded and a management infor- 
mation area where infomiation for managing the state 
of arrangement of the multimedia information files in the 

□emeiu u. o data area Is recorded. In the control infomiation gener- 

tlmedia infomiation file in the data area is recorded. In 35 ation ^tep. a specific area wtiere «>ntrolinfo^^^^^^^ 

the multimedia infonnnation file obtained by connectton 

is written is generated. In the dummy data writing step, 
dummy data is written in an empty area in the specif ic 



generation step preferably further comprise a dummy 
data writing step.The recording medium has a data area 
where the multimedia infomiation file "is recorded and a 
management infomiation area where infomnation for 
managing the arrangement state of a record of the mul- 



the data body changing step, contents recorded in the 
specific area corresponding to the prescribed positton 
in the data body are duplicated and contents obtained 
by duplication are written in a specific area of the data 
area, which is in an empty state. At this time, dummy 
data are written with respect to, in two specific areas 
where identical contents are recorded by duplication, re- 
spective ones of a precedent area from the prescribed 
position in one specific area and a subsequent area from 
the prescribed position In another specific area by the 
dummy data writing step. In the control infomiation gen- 
eration step, a specific area where control information 
for each of the multimedia information files obtained by 
division is written is generated. By the dummy data writ- 
ing Step, dummy data is written in the empty area In the 
specific area where the control information is written. In 
the link Information writing step, area link information for 
linking a plurality of specific areas where the data body 
and the control information are written, including at least 



area where the control information is written. In the link 
information writing step, area link information for linking 
at least one specif ic area where the data bodies of the 
plurality of multimedia infomnation files are written and 
the specifte area where the control information has been 
written by the control infomnation generation part ac- 
cording to the sequence lor forming the multimedia in- 
formation file obtained by connection is created and writ- 
ten in the management Information area. 
[0035] In the aforementioned multimedia infonnation 
recording method, an empty area of the multimedia in- 
I fomiation file obtained by connection Is written with 
dummy data and rendered effective, while the control 
information for the multimedia intonnnation file obtained 
by connection and the area link Infomnation for linking a 
plurality of specific areas for fomning the file are created 



one sp«:inc area where data are written by the data 55 and recorded. Therefore deviation of the^^^^^^^^^ 
body changing step and the control infomiation gener- of the speclfc areas and the head P^«'°"« ff 
a«oi step a-xording to the sequence for forming the resulting from connection is eliminated by wnting of the 
^speSe onTo me multimedia infomiation files ob- dummy data, and the multimedia Infomiation files can 
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be readily connected. 

[0036] The aloremenUoned and other ob)ects. fea- 
tures aspects and advantages ol the present invention 
are more clarified from the detailed description of the 
present invention described later by referring to the ae- 
companying drawings. 

Brief Description of the Drawings 

[00371 Fig. 1 1s a block diagram showing the structure 
of a multimedia infomnation recording apparatus accord- 
ing to a first embodiment of the present invention. 
[0038] Fig. 2A to Fig. 2C are diagrams illustrating 
states of respective ones of storage areas during data 
generation according to the (list embodiment of the 
present invention respectively. 

[0039] Fig. 3A to Fig. 3C are diagrams illustrating 
states of the respective ones of the storage areas at the 
time of termination of data generation according to the 
first embodiment of the present invention respectively. 
[0040] Fig. 4A to Fig. 4C are diagrams illustrating 
states of the respective ones of the storage areas at the 
time of file formation according to the first embodiment 
of the present invention respectively, and Fig. 4D is a 
diagram showing a file output in the states of Fig. 4A to 

ra0411 Fig. 5A to Fig. 5D are diagrams illustrating ex- 
amples of appending systems for dummy data accord- 
ing to the first embodiment of the present Invention re- 
spectively. 

[0042] Fig- 6 Is a processing flow chart of the multi- 
media Information recording apparatus according to the 
first embodiment of the present invention. 
[0043] Fig. 7 is a blocic diagram showing the structure 
of a multimedia infoimation recording apparatus accord- 
ing to second and third embodiments of the present in- 
vention. 

[0044] Fig. 8 is a block diagram showing the structure 
of a header control informafion changing part in the sec- 
ond and third embodiments of the present invention. 
[0045] Fig. 9 is a block diagram showing the stiucture 
of a data body changing part In the second and third 
embodiments of the present invention. 
[0046] Fig. lOAand Fig. lOBara diagrams iilustraUng 
states of respective ones of storage areas before file di- 
vision processing In the second embodiment of the 
present invention respectively, and Fig. 1 DC is a dia- 
gram showing a file output in the states of Fig. 10A and 
Fig. 10B. 

[0047] Fig. 11A and Fig. 11B are diagrams illustrating 
states of the respective ones of the storage areas after 
f ile division processing in the second embodiment of the 
present invention respectively, and Fig. 11 C and Fig. 
1 1 D are diagrams showing files output in the respective 
states of Fig. 11 A and Fig. 11 B respectively. 
[0048] Rg. 12Aand Fig. 12B are diagrams illustrating 
other states of the respective ones of the storage areas 
after file division processing in the second embodiment 



of the present invention respectively, and Fig. 12C and 
Fig 120 are diagrams showing files output in the re- 
spective states of Fig. 12A and Fig. 128 respectively. 
[0049] Rg. 1 3 is a flow chart of file division processing 
5 in the second embodiment of the present invention. 
[0050] Fig. 1 4A and Fig. 1 4B are diagrams illustrating 
states of storage areas before file connection process- 
ing in the third embodiment of the present invention re- 
spectively, and Figs. 14C and 140 are diagrams show- 
to ing files output in the states of Rg. 14A and Rg. 14B 
respectively. 

[0051] Rg. 15A and Fig. 15B are diagrams illustrating 
states of respertive ones of file storage areas after file 
connection processing in the third embodiment of the 
15 present invention respectively, and Fig. 15C Is a dia- 
gram showing a file output In the states of Rg. 1 5A and 
Fig. 15B. 

[0052] Rg. 1 6A and Rg. 16B are diagrams illustrating 
other states of the respective ones of the file storage 
20 areas after file connection processing in the third em- 
bodiment of the present invention respectively, and Fig. 
16C is a diagram showing a file output in the states of 
Rg. 16A and Fig. 168. 

[0053] Fig. 17 is a flow chart of file connection 
25 processing in the third embodiment of the present in- 
vention. 

[0054] Fig. 18 is a block diagram showing the stoic- 
ture of a conventional multimedia infonnation recording 
apparatus. 

30 [0055] Fig. 19A to Fig. 19E are diagrams illustrating 
states of respective ones of storage areas during data 
generation in the conventional multimedia infomnation 
recording apparatus respectively. 
[0056] Fig. 20A to Rg. 20E are diagrams IHustratlng 
35 states of the respective ones of the storage areas at the 
time of termination of data generation in the convention- 
al multimedia infomnation recording apparatus respec- 

[0057] Rg. 21 A to Fig. 21 E are diagrams illustrating 
40 states of the respective ones of the storage areas in file 
formation in the conventional multimedia Information re- 
cording apparatus respectively. 



Best Modes for Cariying Out the Invention 

[0058] Each embodiment of the present invention is 
now described in detail with reference to the drawings. 

(First Embodiment) 

3 

[0059] While a multimedia infonmation recording ap- 
paratus according to a first embodiment is described 
with reference to Rg. 1 to Fig. 6, Identteal numerals are 
assigned to the same parts as the aforementioned con- 
5 ventional apparatus, and description thereof is omitted. 
Referring to Fig. 1 . a different point when comparing the 
structures of the muftimedia information recording ap- 
paratus according to this embodiment and the conven- 
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tional mulUmedia information recording apparatus 
shown In Fig. 18 resides In a point that the apparatus of 
Fig. 1 comprises a file storage area writing part 106, a 
dummy data appending part 1 07 and an FAT manage- 
ment part 109 in substitution tor the header temporary s 
storage area writing part 301 to the file storage area writ- 
ing part 304 of the apparatus of Fig. 1 8. The remaining 
parts of Fig. 1 are identical to those of Fig. 1 8, and de- 
scription IS omitted. In Rg. 2A to Rg. 2C. states of re- 
spective storage areas during data generation in the ap- 'o 
paratus of Rg. 1 are shown. 

[0060] Referring In Rg. 1 , the multimedia infonnaOon 
recording apparatus comprises the file storage area 
writing part 106, in order to record header control infor- 
mation HD, a data body DB and footer control Infomna- " 
tion FD output from respective ones of a header control 
information generation part 1 02, a data body generation 
part 1 03 and a footer control inf onnation generation part 
1 04 directly in a file storage area 1 1 1 of a recording me- 
dium 110. The file storage area 111 is an area for such 
a purpose that muttimedia infonnatipn input in this ap- 
paratus Is written in a file fonmat, and includes a data 
storage area 112 where contents of a multimedia infor- 
mation file are written in units of clusters C and an FAT 
storage area 113 where an FAT is written, as shown in 
Fig. 2B and Fig. 2C. The recording medlunn 110 isa me- 
dium accessible at random such as a semiconductor 
memory, a flash memory or a hard disk. The FAT shows 
the state of an^ngement of data of the multimedia infor- 
mation file in the data storage area 112. 
10061] The file storage area writing part 1 06 writes the 
respective ones of the header control information HD, 
the data body DB and the footer control information FD 
In parallel in the data storage area 1 1 2 of Fig. 28. At this 
lime, the file storage area writing part 1 06 monitors the 
state of each duster C corresponding to a position 
shown by an-ow A where data is cun-ently written, and 
when detenniningthat any cluster C is filled up with data, 
writing of data is already impossible and data writing in 
the cluster C has completed, it posts this purport to the 
cluster management part 105 while requiring an empty 
cluster C in the data storage area 1 1 2 to be subsequent- 
ly written. The file storage area writing part 1 06 supplies 
cluster position information CI of the cluster C where 
writing of data has tennlnated to the FAT management 
part 109 along with data indication intomiation Dl indi- 
cating which data of the header control information HD, 
the data body DB and the footer control infomnalion FD 
the data written in the cluster C is. 
[00621 On the basis of the data indication infomiation 
Dl accepted from the file storage area writing part 106, 
the FAT management part 109 writes and stores the 
cluster position information CI accepted with the data 
indication infomoation Dl In an internal FAT temporary 
storage area 1 1 9 as to the respective ones of the header 
control information HD. the data body DB and the footer 
control information FD. At a point of time when the FAT 
Is generated In a multimedia Information file formation 
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part 108, the FAT management part 109 sequentially 
reads the cluster position Infomiation CI per each data 
from the FAT temporary storage area 119 and outputs 
the same to the multimedia information File formation 
5 part 1 08. As a management method for the cluster po- 
sition information 01 employing the FAT temporary stor- 
age area 119 In the FAT management part 109. there is 
a method of providing respective ones of a conrespond- 
ing header FAT temporary storage area 120. a data FAT 
to temporary storage area 121 and a footer FAT temporary 
storage area 1 22 as to the respect ive ones of the header 
control information HD. the data body DB and the footer 
control information FD and temporarfly generating an 
FAT as to the con^sponding data in each temporary 
IS storage area etc., as shown in Fig. 2A 

[0063] At a point of time when data generation of all 
of the header control information HD, the data body DB 
and the footer control Information FD terminates, the file 
storage area writing part 1 06 supplies the cluster posi- 
20 tion information CI of each cluster C where each data 
has been finally written tothe FAT management part 109 
along with the data indication information Dl. At this 
time, it is posted to the FAT management part 109 that 
data generation has temninated. The FAT management 
25 part 1 09 accepts the notice of data generation teimlna- 
tton, and Information for FAT generation Is sequentially 
read from the FAT temporary storage area 119 in re- 
sponse and output to the multimedia information file for- 
mation part 1 08. 
30 [0064] The file storage area writing part 1 06 supplies 
the cluster position infomiation CI of each cluster C 
where data has been finally written to the dummy data 
appending part 107. When there is an area (hereinafter 
refen-ed to as an empty area) not written with effective 
35 data but in a state capable of writing data in the cluster 
C indicated by each accepted cluster position informa- 
tion CI, the dummy data appending part 1 07 writes dunv 
my data DM in the empty area in a manner stuffing (stuff) 
the same. Thus, the dummy data DM is stuffed as to 
40 each cluster C indicated by the cluster position infomtia- 
tion CI at the time of temnination of data generation. At 
tills point, Uie dummy data DM Is data to be written in 
ttie empty area in a manner being stuffed, in order to 
render tiie empty area in the generated multimedia In- 
45 fonnation file effective. 

[0065] In the multimedia infomiation recording appa- 
ratus of Fig. 1 , the respective ones of the header control 
information HD, the data body DB and the footer control 
information FD are directly written in the data storage 
area 112 In the file storage area 111 on the recording 
medium 110 simultaneously with being generated, as 
shown in Fig. 2A to Fig. 2C. At this time, tiie FAT is 
formed by the multimedia Infomiation tile fonnation part 
108 on the basis of information read from the FAT tem- 
porary storage area 119, and the formed FAT is written 
in the FAT storage area 113 of the file storage area 111 . 
[0066] About the header control information HD, the 
data body DB and the footer control information FD, 
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there is no limilation in relation to the sequence recorded 
In the data storage area 112. It is also possible to write 
the respective data in current write positions of the data 
storage area 112 shown by arrows A of Fig. 2B any time 
at the point ot time when the same are generated. It is 
also possible that three writing heads are provided in 
relation to the data storage area 112 to simultaneously 
write corresponding data in three different areas on the 
data storage area 112. 

[00671 Thus, when recording each data In the record- 
ing medium 110 in units of the clusters C and generation 
of the header control information HD. the data body DB 
and the footer control information FD terminates , states 
of the respective storage areas become those of Fig. 3A 
to Fig. 3C, and become those of Fig. 4A to Fig. 4C in 
subsequent file formation. When there are empty areas 
in the clusters C where the respective data are written 
in the data storage area 112 as shown In Fig. 38 at a 
point of time when generation of the data terminates, 
dummy data DM are stuffed in the empty areas of the 
clusters C and areas in the clusters C forming the mul- 
timedia infoimation file aU become effective areas, as 
Shown in Fig. 48. Thereafter an FAT 501 of Fig. 4C Is 
generated. As to each of the clusters C of the data area 
112 cluster specify information 124 for uniquely speci- 
fying the cluster is allocated, as shown In Fig. 48. At this 
point the cluster specify information 1 24 is shown byCfl 



[00681 For the FAT 501 , at least one eon-esponding 
cluster specify information 124 is set according to the 
sequence ot at least one cluster C for forming the gen- 
erated multimedia infomnaSon file. In reproduction 
(when the multimedia infomiation file is read from the 
recording medium 110). the contents of the cluster C of 
the data area 112 shown by each cluster specify infor- 
mation 124 are read according to the sequence of the 
cluster specify infomiation 1 24 recorded in the FAT 501 . 
Thus, the multimedia information file recorded in the re- 
cording medium 110 is obtained as a reproduction out- 
put file 123 of Fig. 4D. 

[00691 Then, a method of stuffing the dummy data DM 
In the empty areas of the clusters C Is described with 
reference to Fig. 5A to Fig. 5D. When stuffing of the 
dummy data DM is executed at a point of Ume coding 
source data (raw data) such as a voice or a motion pic- 
ture, dummy data DM is directly shifted in coded data 
SO itself as shown in Fig. 5A. whereby the data body 
DB is formed. It is of course not restricted to the coded 
data SO, but the dummy data DM may be directly stuffed 
with respect to the raw data to fomn the data body DB. 
When the dummy data DM is embedded at the time 
when the source data such as a voice or a motion picture 
or the coded data SD is converted to packets and mul- 
tiplexed, a packet (refen-ed to as a dummy data packet 
DMP) formed by the dummy data DM may be rendered 
to be multiplexed similarly to other packets P including 
video data and audio data, as shown in Fig. 58. In this 
case the dummy data packet DMP Itself has information 



related to the pacltet length, and hence it is possible to 
perform a skip of the dummy data packet DMP In repro- 
duction on the basis of the infomiation related to the 
length of the packet of the dummy data packet DMP. 
5 [00701 A case where, in generation of the multimedia 
infomiation file, dummy data DM are stuffed in the file 
is described with reference to Fig. 5C and Rg. 5D. 
[00711 In Fig. 5C, a case where dummy data DM is 
stuffed in an empty area between the header control in- 
10 formation HD and the data body DB or an empty area 
between the data body DB and the footer control infor- 
mation FD in generatton of the multimedia information 
file is shown. In this case, the dummy data DM is data 
invalid as head infomiation of the data body DB or as 
15 head Information of the footer control Intonnatlon FD. 
tor example, such as data consisting of "0" etc.. torex- 
ample. In this case, the area where the dummy data DM 
Is stuffed is seek-processed until the head position of 
next data is detected, or skip-processed up to the head 
20 of a next cluster at the point of time when determined 
as dummy data. When so specifying the size of area 
where the corresponding dummy data DM is written is 
clearly shown on the head part of the area of the dummy 
data DM. it is also possible to skip the area of the dummy 
25 data DM on the basis of the size. As a method of such 
skipping, a method of treating the area of the dummy 
data DM as one object (dummy object) unit of ASF can 
be listed. 

[00721 In Fig. 5D, a case where dummy data DM are 
30 stuffed in empty areas ot clusters C of the tails ot the 
respective ones of the header control information HO 
and the data body DB is shown. In this case, size infor- 
mation indicating the actual sizes of the respective ones 
ot the header control information HD inclusive of the 
35 dummy data DM and the data body DB inclusive of the 
dummy data DM and the effective sizes of the respective 
ones of the header control information HD not including 
the dummy data DM and the data body DB not including 
the dummy data DM is recorded In areas within the ar- 
40 eas of the dummy data DM or other than the areas. In 
reproduction, there are such a method that the size in- 
formation of the data recorded In the areas other than 
the areas of the dummy data DM is referred to when 
skipping the dummy data DM. such a method that the 
45 size information of the areas Is written within the areas 
of thedummy data DM for skipping the areas of the dum- 
my data DM with reference to the size infomiation as 
having been shown in Fig. 5C. a method of processing 
the same as one object of ASF. for example, etc. 
[00731 In this embodiment, as described above, two 
types of data are not mixed in one cluster C as having 
been shown in Fig. 18. Thus, also in edit processing of 
division and connection of mulUmedIa information files 
shown in second and third embodiments described lat- 
er, positions to be accessed in the multimedia informa- 
tion files can be readily known. 
[00741 With reference to a flow chart of Fig. 6. a meth- 
od of multimedia Infomnation recording according to the 



EP1 118 998A1 



embodiment of the present invention is described. 
When write processing of multimedia information 100 In 
the recording medium 110 is started in the multimedia 
infomiatlon recording apparatus of Fig. 1 . clusters C of 
write destinations in the recording medium 1 1 0 as to the 
respective ones of the header Information HD, the data 
body DB and the footer control information FD are first 
initially specified (SI), and the FAT temporary storage 
area 11 9 is generated (S2). 

[0075] Whether or not input of the multimedia infor- «o 
mation 100 in the multimedia infoimatton input control 
part 101 has terminated is determined (S3), and 
processing subsequent to SI 7 described later is exe- 
cuted when the inputterminales. while what type of data 
must be generated and recorded is determined on the 's 
basis of input data when the input has not terminated 
{S4) When It Is detennined tt>at the header control in- 
fomiatlon HD is Input at this time, the header information 
HD is written in a cluster C currently specified as a wnte 
destination while thecluster C specified as the write des- 
tination is updated, and the contents of the header FAT 
temporary storage area 120 are updated wHh the infor- 
mation of the cluster C of the write destination (see S5 
to 88). 

[0076] When the data body DB is input, the data body 
DB Is written In a cluster C currently specified as a write 
destination while the cluster C specified as the write des- 
tination is updated, and the contents of .the data FAT 
temporary storage area 121 are updated with the Infor- 
mation of the cluster C of the write destination (S9 to 
SI 2). 

[0077] When the footer control Information FD is in- 
put Ihefooter control Infomiatlon FD is written in. a dus- 
ter C currently specified as a write destination while the 
cluster C specified as the write destination is updated, 
and the contents of the footer FAT temporary storage 
area 122 are updated with the Infomnatlon of the cluster 
C of the write destination (SI 3 to S1 6). 
[00781 When the multimedia information 100 consist- 
ing of the header control infomnation HD, the data body 
DB and the footer control infomnation FD is entirely input 
m the aforementioned manner (Yes at S3), dummy data 
DM is stuffed in, if there is an empty area in the final 
cluster C where the respective ones of the header con- 
trol Infomiatlon HD and the data body DB are written, 
the empty area by the dummy data appending part 1 07 
(SI 7 to S20). Thereafter the contents of the FAT tem- 
porary storage areas 1 20 to 1 22 as to the header control 
infomiation HD. the data body DB and the footer control 
Infonnation FD are read, and the FAT 501 is generated 
by the multimedia information file fomiation part 108 on 
the basis of the read contents and written in the FAT 
storage area 113 of the recording medium 110 (S21). 

(Second Embodiment) 

[00791 The second embodiment of the present inven- 
tion is now described. In this embodiment, a multimedia 



information fHe is divided in a multimedia infonnaUon re- 
cording apparatus. The processing of this division is 
now described with reference to drawings. In each sub- 
sequent drawing, identical numerals are assigned to the 
same parts as the drawings of the first embodiment, and 
description thereof is omitted. 
[00801 Referring to Fig. 7. the multimedia inf omtiation 
recording apparatus according to the second embodi- 
ment includes a cluster management part 1 05. a record- 
ing medium 1 1 0. a multimedia Infomnatlon file Input con- 
trol part 601 , a header control information changing part 
602 shown in Fig. 8. a data body changing part 603 
shown in Fig. 9. a footer control Infomiatlon changing 
part 604. a multimedia infomiation file fomiation part 
608 and an operation specify part 609. 
[0081 1 When division on a prescribed position in a cer- 
tain multimedia information file 610 is specified by the 
operation specify part 609, the multimedia Information 
file input control part B01 responsively reads the mulU- 
I media information file 610 along with a corresponding 
FAX classrties the multimedia infomiation file 610 into 
header control information HD. a data body DB and 
footer control Information FD and outputs the same, 
while acquiring and outputting cluster position Infomia- 
5 tion PI of a cluster C corresponding to the specified di- 
vision position on the basis of the Input FAT In practice, 
processing shown below is perfomned as to a specific 
cluster C where the multimedia infonnation file 610 is 
written on the recording medium, and reading, output 
o etc. of the overall file are not perfoimed. 

[00821 The header control Infonmation changing part 
602 includes a rewriting part 801 . a generation part 802, 
a deletion part 803 and a dummy data appending part 
804 processing the header control information HD sup- 
J5 plied from the multimedia infomiation file input control 
part 601 , as shown in Fig. 8. The rewriting part 801 re- 
writes the supplied header control information HD for 
multimedia information files after division. The genera- 
lion part 802 generates new header control information 
40 HD for the multimedia inf omialion files after division on 
the basis of the supplied header infomnation HD. When 
the supplied header infonmation HD becomes unneces- 
sary, the deletion part 803 deletes this From the respec- 
tive ones of the rewriting part 801 . the generation part 
43 802 and the deletion part 803. cluster position Informa- 
tion PPI of the cluster C corresponding to the head con- 
trol information HD subjected to rewriting, generation 
and deletion is output. The dummy data appending part 
804 accepts and outputs this position information PPI, 
50 while determining whether or not to stuff dummy data 
DM in the clusterC conrespondingtothe accepted clus- 
ter position infonnaUon PPI and executing stuff process- 
ing of the dummy data DM according to the result of de- 
termination. On the basis of the cluster position infomia- 
55 lion PPI output from the header control information 
changing part 602, generation and changing of FATs (an 
FAT 502 and an FAT 503 in Fig. 1 1 B) corresponding to 
the respective ones of the mullimedia Information files 
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obtained by division are performed in the mulUmedia in- 
formation file (onnatlon part 608. This Is because such 
processing that information included in the header con- 
trol intonnaUon HD and the footer control Information FD 
is not directly divided dissimilarly to the data body DB 
but converted to contents suitable to the con-espondmg 
multimedia Informatton files or generated Is applied in 



[00831 The data body changing part 603 includes a 
divided cluster duplication part 701 performing duplica- 
tion of the cluster C con-esponding to the specified divi- 
sion position and a dummy data appending part 702. as 
shown in Fig. 9. The dummy data appending part 702 
converts, in two clusters C obtained by duplication of the 
divided cluster duplication part 701. one cluster C to 
such aclusterCthat dummy data DM is stuffed in aprec- 
edent area from the division position and converts the 
other cluster C to such a cluster C that dummy data DM 
Is stuffed in a subsequent area from the division posi- 
tion The processing at this point may be devised to du- 
plicate data in the clusterC conresponding to the division 
position to a different empty cluster C and thereafter re- 
place the data In the cluster C corresponding to the di- 
vision position with dummy data DM. Processing may 
alternatively be performed to duplicate only the data of 
the precedent or subsequent area from the division po- 
sition in the cluster C con-esponding to the division po- 
sition to a different empty clusterC and stuff dummy da- 
ta DM in the remaining area of the different clusterC. 
[0084] From the divided cluster duplication part 701 , 
Cluster position inf omiation CCI of the cluster C subject- 
ed to duplication Is output to the dummy data appending 
part 702. Ttie dummy data appending part 702 outputs 
the suppHed cluster position Information CCI. while stuff- 
\ng the dummy data DM in the cluster C shown by this 
cluster position infonnaOon PI. Further, the cluster posi- 
tion infomiation CCI is output from the data body chang- 
ing part 603. and hence generation and changing of the 
FAT 502 and the FAT 503 corresponding to the respec- 
tive ones of the multimedia infonnation files obtained by 
division are perfonned in the multimedia infomiation file 
formation part 608 on the basis of the cluster position 
infomnation CCI. 

[00851 In this embodiment, it is assumed that ASF is 
applied to and Index infomnation for random access Is 
included in the footer control infomiation FD. In this 
case, the intemal structure of the footer control infomia- 
tion changing part 604 becomes a structure similar to 
the data body changing part 603 shown in Fig. 8. 
[00861 While it has been assumed here that ASF is 
applied to the footer control infomiation FD. such a 
method that the respective ones of the data body DB 
and the footer control Intonnalion FD have a local head- 
er with respect to the data body DB and a local header 
with respect to the footer control information FD is em- 
ployed in ASF. in this embodiment, therefore, a local 
header is made to be written by the dummy data ap- 
pending part 702 Immediately In front of the division po- 



sition in the cluster C where the dummy data DM is 
stuffed in the precedent area from the division position 
before the dummy data DM is stuffed, in order to cope 
with this method. In ASF. further, a Umo stamp for man- 
5 aging a reproduction time etc. is embedded in the data 
body DB. In the processing of file division according to 
this embodiment, therefore, time management informa- 
tion for rereading the contents of the time stamp to other 
contents in reproduction is stuffed immediately in front 
10 of the division position when stuffing the dummy data 
DM in the cluster C similarly to the af o rementioned local 
header. In order not to change the contents of the data 
bodyDB. 

[00871 That included in the footer control infomiation 
15 FD is of course not limited to dividable control Infomna- 
tion such as index infomiation. When undividable con- 
trol information is included in the footer control infomna- 
tion FD. the Intemal structure of the footer control Infor- 
mation changing part 604 becomes a structure similar 
20 to the header control information changing part 602 
shown in Fig. 9. . ^. . 

[0088] In Fig. 1 0A and Fig. 1 0B, contents of a file stor- 
age area 111 In the recording medium 110 before divid- 
ing the multimedia infoimation file are shown. In Fig. 
25 1 DC, a reproduction output file 123 obtained when the 
multimedia infomiation file 610 Is read from each stor- 
age area of Fig. 10A and Fig. 10B in reproduction is 
shown. The contents of the reproduction output file 1 23 
have such a stmcture that the contents of each cluster 
30 C read from the data storage area 1 1 2 according to the 
contents of the FATs of the FAT storage area 113 are 
stored according to the read sequence, in the reproduc- 
tion output file 1 23 of Fig. 1 0C, the contents of each clus- 
ter C forming the file are shown with corresponding clus- 
35 ter specify infomiation 1 24, for the purpose of iiiustra- 

[0089] In Fig. 11 A and Fig. 1 1 B, the contents of the 
data storage area 112 and the FAT storage area 113 in 
the recording medium 110 after dividing the multimedia 
to infomiation file are shown respectively. In the respective 
ones of Rg. 110 and Fig. 11D, reproduction output files 
123 obtained when reading the multimedia infomiation 
file 610 from the respective storage areas of Fig. 11 A 
and Fig. 11B in reproduction are shown respectively. 
45 Each of the reproduction output files 123 of Fig. HCand 
Fig. 11D IS fomied by contents of at least one cluster C 
sequentially read from the data storage area 1 1 2 on the 
basis of the cluster specify infomialion 124 in each of 
the FAT 502 and the FAT 503. At this point, the contents 
50 of each cluster forming the file are shown with the cluster 
specify infomiation 124 in each of the reproduction out- 
put files 123. 

[0090] When division of the multimedia information 
file 610 is now instmcted by the operation specify part 
55 609 on positions of arrows A in Fig. 10A. the contente 
of respective ones of clusters (clusters C of ©and@of 
Fig. 11 A) corresponding to the instructed division posi- 
tions are duplicated to respective ones of different emp- 
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ty cluslere C (clusters C of© and® of Rg. 11 A), as 
shown in Rg. IIAand Rg. 11B. Thereatterthe respec- 
tive ones of the clusters (the clusters C o1©and@of 
Fig. 11 A) on one skJo in at least one obtained cluster as 
a result of duplication are converted to clusters C where 
dummy data DlWt are stuffed in sul)sequent areas from 
the division positions, and the respective ones of the 
clusters (the clusters C of® and® of Fig. 11 A) on the 
other side are converted to dusters C where dummy da- 
ta DH/I are stuffed in precedent areas from the divblon 
positions. As to the respective ones of two multimedia 
infomiation files obtained by division, the respective 
ones of the header control infomnation HO (clusters C 
of <3) and (2) and ciu^ers® and(g) of Rg. 11 A) are 
changed and generated, while FATs (the FAT 502 and 
the FAT 503) are created, to be suitable to the files. At 
this point, the header control information HD (the dus- 
ters C of Q) andd) of Fig. 11 A) is changed, and the 
header control infomiation HD (the dusters® and® of 
Fig. 11 A) is generated. On the basis of the contents of 
each created FAT. a plurality of dusters C in each mul- 
timedia information file obtained by division are linked. 
Thus, duplication of data is perfonned as to the minh 
mum number of clusters C, whereby the multimedia in- 
formation file 610 can ba divided. 
[0091] In each of the FAT 502 and the FAT 503 of Fig. 
1 1 B, cluster specify infomnation 124 for each of at least 
one'cluster C forming the corresponding multimedia in- 
fomiation file In the hwo multimedia Information files ob- 
tained by division is stored according to the sequence 
tor forming data of the file. When the data of the con-e- 
sponding dusters C are read from the data storage area 
112 according to the cluster specify information 124 
stored in the respective ones of the FAT 502 and the 
FAT 503 in reproduction, therefore, the reproduction 
output files 123 of Rg. 11C and Fig. 11D are obtained 
respectively. 

[0092] While the header control infomnation HD (the 
clusters C ofQ)and(Dof Rg. 11 A) of the file 610 is re- 
written when the multimedia infomiation file 610 is di- 
vided in Rg. 11A and Fig. 11 B. new header control in- 
fomiation HD may be generated on different empty dus- 
ters C in substitution for rewriting. In this case, the con- 
trol information of the multimedia information file 610 is 
held also after the multimedia Infomfiatlon file 810 Is di- 
vided, and hence it becomes possible to smoothly per- 
form cancellation of the division processing etc. This 
specific example is shown in Rg. 12A to Rg. 12C. That 
is, when a multimedia infomiation file 610 of Rg. 12A is 
divided, header control Information HD of the multime- 
dia infomiation file 610 is held, and respective ones of 
header control infomiation HD 1 and HD2 conrespond- 
ing to respective multimedia infomtiation files obtained 
by division are generated on empty dusters C. There- 
fore, contents of an FAT storage area 113 of Rg. 128 
also become contents indicating the new header control 
infomiation HD1 an HD2. 

[00931 In this embodiment, division of the multimedia 



information nie 610 is performed in the following man- 
ner. In orderto divide the multimedia Infomiation file 610 
without touching the data body DB to the utmost. That 
is. only data of the duster C corresponding to the spec- 
5 if ied division position is duplicated at need, dummy data 
DM are stuffed in empty areas of the respedive ones of 
two dusters C obtained by duplication, and an FAT cor- 
responding to each nwttlmedla infomtiation file obtained 
by division Is created. That is. change is performed only 
10 on the data of the duster C corresponding to the division 
position, and absolutely no change is perfomied as to 
ail other clusters C of the data body DB, as having been 
shown in Rg. 1 1 A. In the multimedia infomnation record- 
ing apparatus of Rg. 18, therefore, processing employ- 
is ing the dummy data DM as In this embodiment is not 
employed, and hence, when a division position is spec- 
ified in the cluster C in division of the multfrnedia infor- 
mation file. It is necessary to perform rewriting of data 
so that data is subjected to storage start from the head 
20 position of each duster C. In the case of this embodi- 
ment, on the other hand, the dummy data DM is stuffed 
in the empty area of the cluster C at need, and hence 
deviation of the head position of the cluster C and the 
head position of the data is eliminated by the stuffed 
25 dummy data. Therefore, processing such as data rewrit- 
ing Is avdded In this embodiment, and division of the 
multimedia infomnation file can be readily perfomned. 
[00941 While the multimedia infomiation file subjeded 
to the file division processing Is assumed in this embod- 
30 iment to be a multimedia infomiation file already having 
the dummy data DM, e.g., the multimedia infomnation 
file generated on the recording medium 110 in the first 
embodiment, it is not restrcted to this. That is, it may be 
the conventional multimedia Information file having the 
35 duster C induding a boundary, as having been shown 
in Fig. 21 D. At this time, processing of dividing the clus- 
ter C including a boundary in Fig. 21 D into two of a clus- 
ter C where data of the reamiost end part of the head 
control information HD is stored in a precedent area and 
40 the dummy data DM is stuffed in a subsequent area and 
a cluster C where the dummy data DM is stuffed in a 
precedent area and data of the head part ot the data 
body DB is stored in a subsequent area by the divided 
cluster duplication part 701 and the dummy data ap- 
45 pending part 702 of Fig. 8 Is added. A procedure related 
to subsequent division processing is similar to the afore- 
mentioned one. 

[0095] The method of division of the multimedia infor- 
mation file according to this embodiment is described 
50 wiUi reference to Rg. 13. Rrst. when the multimedia in- 
formation file 61 0 to be divided is specified and the di- 
vision position of the spedfied multimedia information 
file 610 is specified through the operation specify part 

609 (S30), the multimedia infomiation file input control 
55 part 601 inputs the specified multimedia information file 

61 0 (S31 ) and detemiines whether a duster C having a 
boundary is included in the input multimedia infomiation 
file 610 (S32). It shifts to processing of S33 described 
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later il the cluster C having a boundary is not determined 
as included, while duplication is performed as to this 
cluster C as described above if it is determined as being 
Included, and dummy data DM are stuffed Wrth respect 
to respective ones of two clusters C (a cluster of a du- 
plication source and a cluster of a duplication destina- 
tion) obtained by duplication (S35 and S36). 
[0096] Then, a cluster C In the data body DB coae- 
sponding to the specified division position is duplicated 
by the data body changing part 603, and dunimy data ' 
DM are stuffed with respect to respective ones of two 
clusters c (aduster of a du plicaUon source and a cluster 
of a duplication destination) obtained by duplication 
(S33 and S34). 

[00971 Then, when the footer control Infomnation FD 
is dividable information, processing of generation of a 
cluster C of the footer control information FD con^e- 
sponding to the specified division position and stuffing 
of dummy data DM is performed by the footer control 
information changing part 604 similarly to the aforemen- 
tioned data body DB (S47 and S48), and it shifts to 
processing of S42 described later. 
[0098] When the footer control Information FD is not 
dividable information, on the other hand, footer control 
information FD of one file in two multimedia infomnation 
files obtained by division Is generated in at least one 
empty cluster C. and thereafter whether or not the footer 
control infonnation FD of the source multimedia infor- 
mation file (the multimedia Information file 610) is to be 
retained is determined (S38 and S39). While the footer 
control Infomiatlon FD of the source multimedia infor- 
mation file is changed and footer control infonmation FD 
of the other file is generated as a result (S41) whenit 
may not be retained, the footer control Information FD 
of the otherfile is newly generated on at least one cluster 
C (SAO) when retaining the same. 
[0099] Thereafterheadercontrol information HD as to 
each file obtained by division is generated {S42 to S45) 
similarly to the aforementioned procedure of S33 to S41 . 
FATS of the respective ones of the two multimedia infor- 
mation files obtained by division are generated by the 
multimedia infomiatlon file fom>ation part 608, and re- 
corded in the FAT storage area 11 3 of the recording me- 
dium 110 (S46). 

(Third Embodiment) 



[0100] Connection of multimedia information files ac- 
cording to the third embodiment of the multimedia infor- 
mation recording apparatus of the present invention is 
described with reference to drawings. In each following 
drawing, identical numerals are assigned to parts iden- 
tical to the second embodiment, and description thereof 
is omitted. In Fig. 14Ato Fig. 14D and Fig. 15A to Fig. 
15C the procedure of connection of multimedia infor- 
mation files in the multimedia information recording ap- 
paratus according to the third embodiment is shown. 
[01011 The structure of the multimedia Infonnation re- 



cording apparatus according to this embodiment b iden- 
tical to that shown in Fig. 7 to Fig. 9. However, the data 
body changing part 603 in Fig. 7 is not used and the 
divided cluster duplication part 701 in the footer control 
5 information changing part 604 is not used either in con- 
nection of multimedia information files 610. 
[01 021 When the processing of connection of the mul- 
timedia information files is started, a plurality of connerf- 
ed multimedia infomiation files 610 are first specified by 
10 the operation specify part 609 of Fig. 7, while the se- 
quence of connection between the specified files is 
specified. A multimedia infoimaUon file input control part 
601 reads the respective ones of the plurality of speci- 
fied multimedia infonnation files 610 along with come- 
rs spending FATs, and outputs the respective ones of the 
read multimedia infomiation files 610 to each part of a 
rear stage while classifying the same into header control 
infomiation HD, data bodies DB and footer control infor- 
mation FD. While the following processing is performed 
20 as to specific clusters C, where the respective ones of 
the multimedia information files 610 are written, present 
on a recording medium in practice, reading, output etc. 
of the overall files are not perfomned. 
[01031 In a header control infonnation changing part 
25 602 the supplied header control information HD is re- 
written by a rewriting part 801 for a multimedia infomna- 
tion file after connection, or deleted by a deletion part 
803 when becoming unnecessary. Further, new header 
control infonnation HD Is generated by a generation part 
30 802 Thereafter dummy data DM are stuffed with re- 
spect to clusters C forming objects by a dummy data 
appending part 804 at need. At this time, the respective 
ones of the rewriting part 801. the generation part 802 
and the deletion part 803 output cluster position Infor- 
35 mation PPI of the clusters C subjected to rewriting, gen- 
eration and deletion of the header control information 
HD to the dummy data appending part 804, and hence 
the dummy data DM are stuffed with respect to the clus- 
ters C specified on the basis of the supplied cluster po- 
40 sition infonnation PI in the dummy data appending part 
804 From the header control infomiation changing part 
602 the position Information PPI of the clusters C is out- 
put to a multimedia infonnation file fomiation part 608, 
and hence an FAT (FAT 504 in Fig. 15B) is generated in 
45 the multimedia infomiation file fonnatlon part 608 on the 
basis of the supplied cluster position infomiation PPI. 
[01 04] In the footer control information changitig part 
604, only the dummy data appending part 702 is em- 
ployed in the structure shown in Fig. 9, and dummy data 
50 DM is stuffed with respect to a prescribed cluster C of 
the footer control infonmation FD supplied from the mul- 
timedia information file input control part 601 by the 
dummy data appending part 702 at need. Thereafterthe 
multimedia information tile formation part 608 generates 
55 the FAT (the FAT 504 in Fig. 1 5B) and records the same 
on an FAT storage area 113 of a recording medium 110. 
In the FAT 504. cluster specify infoimation 1 24 of at least 
one cluster C forming a new multimedia Information file 
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obtained by connection is stored according to the se- 
quence for forming the file. 

[01051 in ASF. the respective ones of the data body 
DB and the footer control information FO have a local 
header with respect to the data body DB and a l<^al 
headerwith respectto the fooler control infonmation FD. 
In this embodiment, therefore, it is possible to deal with 
n by replacing the local headers of the data body DB 
and the footer control information HD of the multimedia 
Information fHe connected from behind In mutually con- 
nected two multimedia Information files with dummy da- 
ta DM in the dummy data appending part 702. In ASF, 
further, a time stamp for managing a reproduction time 
etc is embedded in the data body DB. In the processing 
of connection of the multimedia Infonnation files accord- 
ing to this embodiment, therefore, time management in- 
formation for rereading the time stamp in reproduction 
Is stuffed at the time of stuffing the dummy data DM in 
substitution for the dummy data DM replaced with the 
aforementioned local header, in order not to change the 
data body DB. The time management Infonmation is re- 
corded in an area other than the area of the dummy data 
DM. and it is also possible to reread the time stamp by 
referring to this recorded time management infomnation 
in reproduction. 

[01061 The processing of connecting two multimedia 
infomiation files in the multimedia infonmation recording 
apparatus is described with reference to Fig. 1 4A to Fig. 
14D and Fig. ISA to Fig. 15C. It Is assumed now that a 
multimedia information file 614 is connected to the back 
of a multimedia lnfomia«on file 613 as shown in Fig. 
14A, to obtain a multimedia information file 615 of Fig. 
1 5A Only when there is an empty area in the final cluster 
C (cluster C of @ of Fig. 15A) of footer control informa- 
tion (index infomiation In this embodiment) FD of the 
multimedia information file 61 3 connected from the front 
at this time, dummy data DM is stuffed in this empty area 
by the dummy data appending part 702. as shown in 
Fig 15A Thereafter header control information HD of 
the multimedia information file 613 is changed by the 
header control infomiation changing part 602, and 
header control Infomiation HD after connection Is ob- 
tained All clusters C excluding clusters C where the ob- 
tained header control infonnation HD after connection 
and the header control Infonmation HD of the multimedia 
information files 613 and 614 are written are linked, and 
the multimedia infomiation file 615 of Fig. 15A is ob- 
tained. 

[OlOri When reading the multimedia information Tile 
615 according to the contents of the FAT 504 in repro- 
duction, a reproduction time output file 1 23 shown in Fig. 
15C is obtained. 

[01081 In this embodiment, the contents of the header 
control information HD (clusters C of (3) and ©of Fig. 
15A) of the multimedia infomnation file 613 are rewntten 
or the header control infomiation HD (clusters C of(Q 
and® of Fig. ISA) of the multimedia infomnation file 614 
Is deleted when the multimedia information file 614 Is 



connected to the back of the multimedia information file 
613. In substitutton for such rewriting or deleUon, how- 
ever, new header control Infonnation HD 1 for the mul- 
timedia information file obtained by connectton may be 
5 generated by the generation part 802 on at least one 
cluster C, as shown in Fig. 16A. In this case, it foflows 
that the header control infonnation HD of the respective 
ones of the multimedia infomiation file 61 3 and the mul- 
timedia information file 614is held also after the fflecon- 
10 nectlon processing, and hence cancellation of the con- 
nection processing etc. can be smoothly peifomtied. 
[01091 In this embodiment, dummy data DM is stuffed 
in a prescribed cluster C at need and an FAT 504 for 
unifying all clusters C of connected multimedia infomia- 
15 don files is created. In order to connect the multimedia 
information files v/hile maintaining the contents of clus- 
ters C where data bodies DB and footer control infomna- 
tion FD are written to the utmost. Thus, connexion of a 
plurality of different multimedia infomnation files is Im- 
20 plemented. 

101101 In the multimedia infomnation file 615 of Fig. 
1 5A, the dummy data DM is merely stuffed in onecluster 
C of the footer control Information FD, and the contents 
of the data bodies DB are not at all changed. Deviatton 
25 of the head positions of the data and the head positions 
of the clusters C Is eliminated since the dummy data DM 
is stuffed, and hence processing such as data rewriting 
for eliminating this deviation is avoided. Thus, different 
multimedia information files can be readily connected. 
[Oil 11 While the multimedia infonnation files subject- 
ed to connection have been assumed to be multimedia 
infomiation files already having dummy data DM In this 
embodiment, it is not restricted to this. For example, the 
convenUonal multimedia information file having the clus- 
^ = ...^ ^ K»..nHaru Qhnwn in Fio. 21D may also 



35 ter C including a boundary shown in Fig. 21 D may also 
be subjected to the connection processing. At this time, 
processing of dividing the cluster C including the bound- 
ary in Fig. 21 D into a cluster C where data of the rear- 
most end part of the header control infomnation HD is 
40 stored in a front area and dummy data DM is stuffed in 
a rear area and a cluster C where dummy data DM is 
stuffed In a front area and data of the head part of the 
data body DB is stored in a rear area, for example, by 
the divided cluster duplication part 701 and the dummy 
45 data appending part 702 shown in Fig. 8 Is added. 
Processing related to subsequent connection is similar 
to the aforementioned one. 

[01121 At this point, the method of connection of the 
multimedia infomiation files 613 and 614 according to 
so the third embodiment is described witti reference to Fig. 
17. First, when the two connected multimedia infomna- 
tion nies 613 and 614 and the connection sequence 
thereof are specified by the operation specify part 609 
(850). the respective ones of the two specified multime- 
55 dia information files 613 and 614 are input by the multi- 
media informatmn input control part 601 along with the 
corresponding FATs (SS1). While it shifts to processing 
of S55 described later when clusters C Including bound- 
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aries are not included in the respective ones of the input 
multimedia Infomiation ffles 613 and 614. processing 
similar to S35 and S36 of the aforementioned Rg. 1 3 is 
performed if included (S53 and S54). 
[0113] When the footer control information FD (clus- s 
ters C of ©and© of Fig. 14A) of the two multimedia 
information files 613 and 614 is detemrilned as connect- 
able, the dummy data DM is stuffed, if there is an empty 
area in the final cluster C (the cluster C ©of Fig. 15A) 
of the footer control information FD of the file of the con- » 
nection source, therein, and it shifts to processing of S60 
described later. 

[01 1 4] When connection of the footer control informa- 
tion FD of the two multimedia infomiation files 613 and 
614 is detemiined as impossible, on the other hand, ' 
whether to retain the connected footer control informa- 
tion FD Is detemnined (S56), and If retaining the same, 
footer control Information FD for the multimedia Infor- 
mation file 615 obtained by connection is generated on 
at least one empty cluster C (S57). If not retaining it, on ' 
the other hand, the footer control infomnatlon FD of one 
multimedia information file to be connected is changed 
to the footer control information FD for the multimedia 
information file 615 obtained by connection, the footer 
control infonmation FD of the other multimedia informa- ' 
lion file to be connected is deleted (S58 and S59), and 
it shifts to processing of S60 described later. 
[0115] Then, processing similar to the footer control 
Information FD shown In S56 to S59 is perfomned (S60 
to S63), in order to obtain the header control information 
HD of the multimedia Infomiatlon file 616 obtained by 
connection. Thereafter the FAT 504 of the multimedia 
information file 61 5 obtained by connection is generated 
by the multimedia Infomnatlon file formation part 608, 
and written in the FAT storage area 11 3 in the recording 
medium 110. 

[0116] While the present invention has been de- 
scribed in detail with reference to the drawings, these 
are illustrative to the utmost and not at all limit the 
present invention, and the subject matter and the range 
of the present invention are limited only by the attached 
scope of claim for patent. 



A multimedia infonnation recording apparatus re- 
cording a multimedia infomiatlon file having a data 
body (DB) including data for fomiing an image and 
control information (HD, FD) for controlling said da- 
ta body on a recording medium (110) every specific 
area (C) having a specinc size, wherein 

said recording medium at least has a data area 
(112) where said multimedia information file is 
recorded and a management information area 
{11 3) where information for managing the state 
of arrangement of said multimedia information 
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file recorded in said data area is recorded, 
said multimedia Information recording appara- 
tus comprising; 

file writing means (106) writing said data body 
and said control infomnation in parallel in at 
least one said specific area of said data area 
being In an empty state capable of data writing; 
and 

link information writing means (108) creating 
area HnK Information (FAT) for linking at least 
one said specific area where said data body 
and said control information are written by said 
file writing means according to the sequence for 
forming saki multimedia infomnation file and 
writing saki area link Infonnatlon In saki man- 
agement information area. 

The multlrhedia Information recording apparatus 
according to claim 1 , further comprising dummy da- 
ta writing means (107) writing dummy data (DM) in 
an area being in said empty state in each of at least 
one said specific area vi4iere said data body and 
said control Informaflon are written by said file writ- 
ing means. 

A multimedia Information recording apparatus re- 
cording a multimedia infomiation file having a data 
body (DB) including data for fomiing an image and 
control Infomnatlon (HD, FD) for controlling said da- 
ta body on a recording medium (1 1 0) every specific 
area (C) having a specific size while dividing said 
multimedia Information file into a plurality of differ- 
ent multimedia information files on a prescribed po- 
sition, wherein 

said recording medium at least has a data area 

(112) where said multimedia infomnatlon file is 
recorded and a management infomnatlon area 

(113) where information for managing the stale 
of arrangement of said multimedia information 
file in said data area is recorded, 

said multimedia Infomnatlon recording appara- 
tus comprising: 

data body changing means (603) duplicating 
contents recorded In said specific area conB- 
spondlng to said specific position In said data 
body and writing said contents obtained by du- 
plication in said specific area of said data area 
b eing i n an empty state capable of being written 
with data while writing dummy data (DM) with 
respect to, in two said specific areas where 
identical said contents are recorded by duplica- 
tion, respective ones of a precedent area from 
said prescribed position in one said specific ar- 
ea and a subsequent area from said prescribed 
position in the other said specific area; 
conUol Information generation means (602, 
604) generating said specific area where said 
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control information for the respective ones of 
said multimedia info mnation f Bes obtained by di- 
vision is written: and 

linli infomiation writing means (608) creating 
area linit infomnation (FAT) tor linking a plurality s 
of said specific areas where said data body and 
said control information are written. Including at 
least one said specific area where said data 
body and said control infonnation are written by 
said data body changing means and said con- «<» 
trol information generation means, according to 
the sequence for forming the respective ones 
of said multimedia information files obtained by 
division and writing said area link information in 
said management information area. " 

The multimedia information recording apparatus 
according to claim 3, further comprising dummy da- 
ta writing means (702. 804) writing the dummy data 
(DM) in the area of said empty state in said specific 20 
area where said control information is written by 
said control information generation means. 

The multimedia information recording apparatus 
according to claim 3, wherein said control inf orma- 
tion generation means generates said control infor- 
mation corresponding to the respective ones of said 
multimedia infomnaUon files obtained by division in 
respective ones of a plurality of said specific areas 
in said data area on the basis of said control infer- 3t 
mation of said multimedia information file before be- 
ing divided. 

>. The multimedia infonnatlon recording apparatus 
according to claim 5. wherein at least one said spe- 3 
cif ic area where said control information of said mu I- 
timedia infomnation file before being dwided has 
been recorded and at least one said specifk: area 
of said empty state in said data area are included 
in said plurality of specific areas. ^ 

7. The multimedia information recording apparatus 
according to claim 5, wherein each of said plurality 
of specific areas is said specific area of said empty 
state in said data area. 

8. A multimedia infomnation recording apparatus re- 
cording a plurality of multimedia information files 
(613. 614) having data bodies (DB) including data 
forformlng Images and control information (HD. FD) 
for controlling said data bodies on a recording me- 
dium (110) every specif fc area (C) having a specific 
size while connecting said plurality of multimedia in- 
fomnation files into a single multimedia infomiation 
file (615), wherein 

said recording medium at least has a data area 
(112) Where said multimedia Infomiation files 



are recorded and a management information 
area (113) where infomiation for managing the 
state of arrangement of said multimedia infor- 
mation files in said data area is recorded, 
said multimedia information recording appara- 
tus comprising; 

control information generation means (602. 
604) generating said specific area where said 
control infomnation for said multimedia infbrma-. 
tlon file obtained by connection Is written; and 
link information writing means (608) creating 
area link infomfiation (FAT) for linking at least 
one said specific area where said data bodies 
of said plurality of multimedia infomnation files 
are written and said specific area where said 
control information is written by said control in- 
formation generation means according to the 
sequence for fomiing said multimedia Informa- 
tion file obtained by connection and writing saW 
area link informiation in saW management infor- 
mation area. 

9. The multimedia information recording apparatus 
according to claim B. further comprising dummy da- 
ta writing means (702, 804) writing dummy data 
(DM) In an area of said empty state in said specifte 
area where said control infomnation is written by 
said control infomiation generation means. 

10. The multimedia information recording apparatus 
according to claim 8, wherein said control informa- 
tion generation means has: 

changing means (801) changing the contents 
of said specific area where said control Infor- 
matton of arbitrary said multimedia infomiatwn 
file of said plurality of multimedia infomiation 
files is written to said control infomiation for 
said multimedia information file obtained by 
connection, and 

deletion means (803) deleting partial contents 
of said specific area where said control Infor- 
matton of another said multimedia infomiatton 
file of said plurality of multimedia informatton 
! files is written. 

11. The multimedia infomnation file recording apparatus 
according to claim 8, wherein said control informa- 
tion generation means has: 
» writing means writing said control inf omrtatton 

for said multimedia infomnation file obtained by con- 
nection in said specific area of said empty state of 
said data area. 

5 12. A multimedia information recording method record- 
ing a multimedia infomiation file having a data body 
(DB) including data for fomning an image and con- 
trol infomnation (HD, FD) for controlling said data 
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body on a recording medium (110) every specific 
area (C) having a specific size, wherein 

said recording medium at least has a data area 

(112) where said multimedia information file is * 
recorrJed and a management information area 

(113) where Information for managing the state 
of arrangement of said multimedia Inlonnation 
file recorded in said data area is recorded. 

said multimedia infomiatlon recording method io 
comprising: 

a file writing step (S5 to SI 6) of writing said data 
body and said control infomiation in parallel in 
at least one said specific area of said data area 
being in an empty state capable of data writing; " 

a link information writing step (S21) of creating 
area link infomdation (FAT) for linking at least 
one said specific area where said data body 
and said control infomiation are written by said 2° 
file writing step according to the sequence for 
forming said multimedia information file and 
writing said area link infomiation in said man- 
agement infomnation area. 

13. A multimedia infomiation recording method record- 
ing a multimedia information file having a data body 
(DB) including data for fomriing an image and con- 
trol infomiation (HD. FD) for controlling said data 
body on a recording medium (110) every specific so 
area (C) having a specific size while dividing said 
multimedia infomiation file into a plurality of differ- 
ent multimedia information files on a prescribed po- 
sition, wherein ^ 

said recording medium at least has a data area 

(112) where said multimedia information file is 
recorded and a management information area 

(113) where information for managing the state 

of arrangement of said multimedia information *o 

file in said data area is recorded. 

said multimedia information recording method 

comprising: 

a data body changing step (S33, S34) of dupli- 
cating contents recorded In said specific area 
corresponding to saW prescribed position m 
said data body and writing said contents ob- 
tained by duplication in said specific area of 
said data area being in an empty state capable 
of being written with data while writing dummy so 
data (DM) with respect to. in two said specific 
areas where identical said contents are record- 
ed by duplication, respective ones of a prece- 
dent area from said prescribed position in one 
said ^ecifte area and a subsequent area from 55 
said prescribed position in anothersaid specific 
area; 

a control Information generation step (S37 to 



S45) ol generating said specific area where 
said control Infonmatlon for the respective ones 
of sad multimedia infomiation files obtained by 
division is written; and 

a link infomiation writing step (S46) of creating 
area link infomiation (FAT) for linking a plurality 
of said specific areas where said data body and 
said control information are written , including at 
least one said specific area where saW data 
body and said control inf ormaUon are written by 
said data body changing step and said control 
information generatton step, according to the 
sequence for fomiing the respective ones of 
saidmuftimediainfonnnationfllesobtainedby di- 
vision and writing said area link Infomiation In 
said management information area. 

[. A multimedia information recording method record- 
ing a plurality of multimedia infomiation files (613, 
614) having data bodies (DB) including data for 
forming images and control information (HD, FD) for 
controlling said data bodies on a recording medium 
(110) every specific area (C) having a specifta size 
while connecting said plurality of multimedia infor- 
mation files into a single multimedia Information file 
(615). wherein 

said recording medium at least has a data area 
(112) where said multimedia Information files 
are recorded and a management infomiation 
area (113) where information for managing the 
state of arrangement of said multimedia infor- 
mation files in said data area Is recorded, 
said multimedia infomiation recording method 
comprising: 

a control infomiation generation step {S55 to 
S63) of generating said specific area where 
said control infomiation for said multimedia in- 
formation file obtained by connection is written; 
and 

a link information writing step (566) of creating 
area link information (FAT) for linking at least 
one said specify area where said data bodies 
of said plurality of multimedia Information files 
are written and said speclfte area where said 
control infomiation is written by said control in- 
formation generation step according to the se- 
quence for forming said multimedia infomiation 
f ile obtained by connection and writing said ar- 
ea link Infomiatton In said management infor- 
mation area. 



17 



EP1 118 998 A1 



— ; 


> 


FILE 

STORAGE 
AREA 


DATA 

STORAGE 

AREA 


FAT 

STORAGE ' 
AREA 






18 




19 



EP1 118 998A1 



1, 




CD ^ 



21 



EP1 118 998A1 





23 



EP1 118 998 A1 




1^ 
CD 







z 
<o 
P.t; 


U- 




MULTIME 
INFORM/ 
FILE 







EP1 118 998 A1 



FIG.8 



HD.PI 



602 



^ RE WRITING PART 

>A GENERATION PARTH— 

I z 



801 PPI 



DELETION PART 









n^802 

^S03 




DUMMY DATA 
APPENDING PART 



F/G.9 603(604) 



DB.PI 


701 


CCI 

J ^ 




CCI 




DIVIDED CLUSTER 
DUPLICATION PART 


(. 


DUMMY DATA 
APPENDING PART 











25 




EP1 118 998A1 



o 





30 




31 




32 



EP1 118 998A1 



sis 



FILE 

STORAGE 
AREA 
WRITING 
PART 








4 










1 












1 




HEADER TEMPORARY 
STORAGE AREA 
WRITING PART 


CM 

8 

V 


DATA TEMPORARY 
STORAGE AREA 
WRITING PART 




FOOTER TEMPORARY 
STORAGE AREA 
WRITING PART 




hd| 

1 .1 


DBl 


FD 



CCS 

^9 



dp 



X 



gig 

is 

»— Cum 

i£5o 



34 



